W e reported the existence of a feedback loop within the plant circadian clock that incorporates cyclic adenosine diphosphate ribose (cADPR) (1). Xu et al. (2) failed to report essential controls to demonstrate that they could detect the fold-changes in [cADPR] that we found to be caused by the circadian clock. For example, the plant hormone abscisic acid increases [cADPR] and acts as a physiologically relevant positive control (3). This is detected by the assay in our hands (Fig. 1) (4) . Small differences in temperature and duration of perchloric acid exposure affect cADPR degradation rates profoundly during extraction (4).
Our reported experiments were designed to be accurate and unbiased. In our original report (1), figures 2 (A and B), 3 (A and B), and 4 (A to C, and E and F), as well as figures S2, S6 (A and B), and S8 (A and B) were from experiments designed to limit experimenter knowledge of the treatment. Extractions and assays for cADPR were performed on pseudo-randomized coded material. We reported two independent experiments with equivalent results that were representative of three experiments [figures 1A and 1B and figure S2 in (1) ] cyt dynamics (1, 6) . We performed many controls to ensure that the assay functioned correctly. A plant-derived inhibitor did not interfere with the assay (Table 2) . Recovery of cADPR standard after extraction was 71% and 85% at 5 nM and 500 nM, respectively. In extracts from 10 seedlings, measured cADPR was 232 nM with ADP ribosyl cyclase present in the assay and 7.61 nM without cyclase, indicating minimal contamination with nucleotides such as NAD + . affected the oscillations, a logical interpretation is that cADPR drives the circadian Ca 2+ oscillation. Xu et al. propose that nicotinamide alters clock function through known effects on poly(ADP ribose) polymerases (PARP), Sir2, or other ADPribosyl transferases. Although possible, this is not supported by published data. A study in mammals recently found that nicotinamide lengthens circadian period and that this occurs independently from the NAD + -dependent deacetylase SIRT1 (the mammalian homolog of yeast Sir2) (10) . In animals, NAD + oscillates with a circadian period (11, 12) . The effect of nicotinamide also cannot be explained by inhibition of PARP. Nicotinamide inhibits PARP, decreasing [poly(ADP ribose)] (polyADPR) (13) . This cannot explain the effects of nicotinamide on the clock because the Arabidopsis tej (PARG) mutant has high [polyADPR] and a long circadian period, and seedlings treated with the PARP inhibitor 3-aminobenzamidine have low [polyADPR] and a marginally shorter period (13) , will determine whether nicotinamide exclusively modulates the circadian oscillator through cADPR or involves additional mechanisms.
Finally, a recent report demonstrated that in animals, pharmacological manipulation of suprachiasmatic nucleus ryanodine receptors (a cADPRgated Ca 2+ channel) alters circadian function (14) and that in Euglena ADPR cyclase activity oscillates with a day-night cycle, with maximal activity during the end of the day (15) Table 2 . Arabidopsis extracts do not inhibit the cycling assay for cADPR. The first three rows indicate the total concentration of cADPR that was measured from three separate extractions from five seedlings each. The fifth and sixth rows indicate the total assayed concentration of cADPR in extractions from five seedlings that were spiked with cADPR standard, at the beginning of the extraction procedure, to achieve concentrations of 200 nM and 20 nM in the extraction volume. If a plant-derived inhibitor was present, quantification of this internal standard would be suppressed. 
